ABSTRACT -Background -Colonoscopy is the gold standard exam to investigate patients with colonic complaints. However, its availability is limited in developing countries. Sigmoidoscopy has been advocated as a first procedure in colorectal cancer screening strategies, in order to select those who need colonoscopy. Aim -To study the correlation between distal and proximal colonic neoplasias in symptomatic patients 50 years or older and patients 40 to 49 years old who underwent colonoscopy at a gastrointestinal endoscopy unit in 1999 and 2000 with the purpose to evaluate its role in a symptomatic population. Methods -All colonoscopies performed in our Department in 1999-2000 were reviewed. The distal colon was defined as the colonic segment aboral to the splenic flexure. Advanced neoplasias were defined as adenomas larger than 10 millimeters and adenocarcinomas. Results -Of the 2,701 colonoscopies retrieved, 1,125 were enrolled in this study. Prevalence rates for adenoma, advanced adenoma and carcinoma were 28.9%, 4.6% and 4% in the group of 830 patients 50 years or older (mean age 65 years, 491 women). The finding of one small (<10 mm) adenoma in the distal bowel doubled the likelihood of finding a proximal neoplasia (OR = 2.12, 95% CI, 1.27-3.54), and multiple (OR = 3.99, 95% CI, 1.72-9.28) or advanced (OR = 3.73, 95% CI, 1.81-7.7) adenomas increased this risk even further. Of the patients without adenoma or carcinoma in the distal colon, 1.93% had proximal advanced neoplasia. In the group of 40 to 49-year-old patients (n = 395; mean age 44.8 years, 208 women) the prevalence of adenomas (14.9%), advanced adenomas (3.4%), and carcinomas (1.7%) was lower. Conclusions -The likelihood of finding a proximal lesion is greater in patients with distal neoplasias. This likelihood is further increased when adenomas are multiple or larger than 10 mm. One out of 52 patients 50 years or older with an apparently normal distal colon has advanced proximal neoplasia. Sigmoidoscopy is not an adequate exam for symptomatic patients aged 50 years or older. HEADINGS -Colonoscopy. Sigmoidoscopy. Proctoscopy. Colonic polyps. Colorectal neoplasms. Adenoma.
INTRODUCTION
The basic indications for colonoscopy are to investigate patients with abdominal complaints, altered laboratory results (anemia, positive fecal occult blood tests), abnormalities in the physical exam or those with a known family history of colorectal cancer. Unfortunately, in countries with limited resources, patients may wait a long time to have their colon completely examined. As there has been discussion about the use of sigmoidoscopy as a screening population tool (by selecting those who should undergo colonoscopy) (47) based on the fact that asymptomatic patients 50 years or older with adenomatous lesions in the distal colon are at a greater risk of having proximal neoplasias (5, 9, 14, 17, 19, 20, 25, 28, 39, 44) , it would be important to understand what would happen if the same rationale was applied to a group of patients routinely seen in an outpatient gastrointestinal endoscopy unit. In other words, verify if there is a role for using sigmoidoscopy -an easier, safer and less expensive procedure than colonoscopy (33) -as a first exam in this population. In this study, we compared the frequency of proximal and distal neoplastic lesions and their correlation in two symptomatic groups of patients: the first composed of Trabalho realizado nos 1 Departamentos de Gastroenterologia e de 2 Coloproctologia da Fundação Faculdade Federal de Ciências Médicas da Santa Casa de Porto Alegre, RS. Endereço para correspondência: Dr. Júlio Pereira Lima -Rua Comendador Rheingantz, 910/801 -90450-020 -Porto Alegre, RS. E-mail: jpereiralima@terra.com.br those aged 40 to 49 years, in whom even colonoscopy as a colon cancer screening exam has been thought to be unnecessary (21) , and the second aged 50 years or older.
METHODS
All colonoscopies performed in our Service in 1999 and 2000 were retrieved from a database. In those 2 years, 2,701 procedures were performed by experienced endoscopists or by fellows under supervision using CV-100 videoendoscopes (Olympus Co., Tokyo, Japan). In preparation for colonoscopy, patients were instructed to take three bisacodyl (Dulcolax , Boehringer Ingelheim, São Paulo, Brazil) tablets for 2 days before the examination and to be on clear liquids on the day before the procedure. Mannitol (Texon Pharmaceutical Industry Ltda., Viamão, Brazil) was administered for bowel cleansing. All polyps were biopsied or resected. The size and location of the lesions were obtained from the colonoscopy report. The size of polyps was estimated with a biopsy forceps. The histological characteristics of the polyps were obtained from the pathology report. Polyps were classifi ed by their size (larger or smaller than 10 mm); polyps larger than 10 mm and carcinomas identifi ed by histological examination were classifi ed as advanced neoplasias. The proximal colonic segment was defi ned as the cecum, the ascending colon and the transverse colon, including the splenic fl exure. The distal segment, within reach of the sigmoidoscope, was defi ned as the descending and sigmoid colon and the rectum.
Data were excluded if patients were younger than 40 years (n = 410), had an incomplete colonoscopy or inadequate colon preparation (n = 473), had had previous colonic surgery, infl ammatory bowel disease or colonic polyposis (n = 399), had undergone colonoscopy or sigmoidoscopy in the 5 years before the examination (n = 63), and if polyps were not resected or biopsied (n = 8). Also, 223 cases were excluded due to insuffi cient histopathological information (n = 111), incomplete endoscopy reports (n = 10), incompatible endoscopy and histology fi ndings (n = 9), resected polyps described as normal mucosa or lipoma in histopathological report (n = 56), and missing patient data (n = 37).
The study population was composed of 1,125 patients that underwent colonoscopy due to abdominal pain, change in bowel habits (mainly constipation), anemia and weight loss. Family history of colorectal cancer or polyps was not routinely recorded. The analysis of fi ndings was performed separately for patients younger and older than 50 years.
The proximal and distal colonic segments were classifi ed according to the presence of hyperplastic, adenomatous polyps or cancer. The most advanced lesion in each segment was classifi ed as the segment's main lesion. Patients with adenomas in the distal segment were classifi ed into three groups: one single polyp <10 mm; more than one polyp <10 mm; and one or more polyps ≥10 mm. Considering the proportion of adenomatous polyps and advanced neoplasias in the proximal colonic segment of patients whose distal segment was apparently normal (without any polyp or cancer), we determined the crude and adjusted odds ratios (OR) and the relative risk of proximal neoplasias according to the groups defi ned above. We also stratifi ed results by age and sex.
Statistical comparisons between groups were calculated with the method of ANOVA (analysis of variance) and Fisher's exact test. Multivariate logistic-regression analysis was used to identify the individual contribution of each independent variable (distal fi ndings, age and sex) in the outcome, expressed through the calculated OR. Probability values of P <0.05 were regarded as statistically signifi cant. The number of adenomas signifi cantly increased with ageing (P = 0.006); the frequency of advanced adenomas also increased, but has not reached statistical signifi cance (P = 0.3).
RESULTS

Of
The prevalence rate for adenomas was 28.9% (240/830), and for advanced adenomas, 4.6%. These results did not change when patients with cancer were excluded from calculations: the prevalence rate for adenomas was 28.6% (228/797), and for advanced adenomas, 4.64% (37/797). Adenomas were found more often in men than in women (36.6% vs. 23.6%, P <0.001).
Adenomas or cancer were found in 261 patients (31.44 %). Of these, 12 had cancer and at least one adenoma; in 6 of them, the adenoma was found in the same colonic segment (5 in the distal and 1 in the proximal segment). The prevalence rate of any neoplasia was 31.44%, and of advanced Of the patients with an apparently normal distal segment, 1.81% (11/605) had an advanced neoplasia in the proximal colon. When patients with hyperplastic polyps were included in this group of patients with an apparently normal distal colon, this prevalence rate increased to 1.93% (13/671). Most of these 13 patients were older than 60 years (77% -mean age: 67.77 ±10.06 years; range: 53-85).
b) Patients aged 40 to 49 years (n = 295)
In this group, 44 patients (14.9%) had adenomatous polyps, 10 of which (3.4% of the sample) were classifi ed as advanced. Five patients (1.7%) had cancer, all of them in the distal segment. Of the 70 adenomas resected (mean 1.59 polyp/patient), 60 (85.7%) were up to 10 mm in size and 10 (14.2%) were larger than 10 mm. Of the patients with an apparently normal distal segment, 0.41% (1/241) had advanced neoplasia in the proximal colonic segment; this rate was lower than in the older group, but the difference was not statistically signifi cant (P = 0.13).
DISCUSSION
The prevention of colon cancer is highly feasible because its precursor lesion, the colonic polyp, is easily recognized and resected at endoscopy, thus preventing advanced cancer (8, 11, 12, 15, 30, 48, 52) . Colonoscopy has been said to be the gold standard for colon cancer screening and prevention because it examines the colon thoroughly, and the precursor lesions can be resected at the same time (13, 35, 45) . On the other hand, some authors suggest the use of fl exible sigmoidoscopy alone or together with fecal occult blood screening, referring screened patients to colonoscopy only in selected cases (7, 38, 50) . They argue that the cost and the risk of sigmoidoscopy is lower, and that it has a greater availability, since physicians and non-physicians are able to perform it (18) . On the other hand, authors who contend in favor of colonoscopy state that the indication of sigmoidoscopy, instead of full colonic examination, is the same as to indicate unilateral mammography (35) . LIEBERMAN et al. (27) reported that patients with unspecifi ed abdominal complaints frequently underwent colonoscopy, and that their rate of major colonic disease was not higher than that of asymptomatic patients. This similar frequency rates of colonic disease in symptomatic and asymptomatic individuals is not surprising, since almost all colonic polyps are symptomless, and cancer usually turns out to be symptomatic at an advanced stage. This fi nding led us to wonder what would happen on our daily practice if we use sigmoidoscopy in its ideal form, that is, the one that reaches the proximal descending colon, as a fi rst exam.
In this study, adenomas and advanced adenomas were found in 28.9% and 4.6% of the patients 50 years or older. This prevalence rate was not affected by the frequency of colon cancer in this symptomatic population, that is, these fi gures did not change after the exclusion of adenocarcinomas. SUNG et al. (49) studied a Chinese asymptomatic population and described a prevalence of 20.2% (102/505) for adenomas and 3.8% (19/505) for adenomas larger than 10 mm. REX et al. (44) found a prevalence rate of 34.7% (42/121) for adenomas and 2.5% (3/121) for advanced adenomas in a study of asymptomatic African Americans. ANDERSON et al. (2) found a prevalence rate of 10.2% for important neoplasias (adenocarcinomas, advanced adenomas or more than two adenomas) in an asymptomatic population screened for colon cancer. Studies published more than a decade ago also showed variable prevalence rates in different populations (22, 26, 40) . NEUGUT et al. (31) conducted a comprehensive review of studies about the prevalence of neoplasia, and found rates ranging from 8.4% to 54.9% for adenomas, and from 0.5% to 2.2% for adenocarcinomas detected by colonoscopy in a screening setting. Such variability should not be exclusively assigned to populational differences, but may also be explained by different defi nitions of advanced adenomas, and by a higher diagnostic yield, at least for smaller lesions, in recent years due to improvements in colonoscopes and colonoscopy techniques. In our study, adenomas were found more often in men, which confi rms fi ndings reported in other studies (20, 42, 51) . In accordance with previous published data (17, 20, 42, 51) , adenoma frequency was also signifi cantly greater for older patients.
The inclusion of symptomatic patients is an important difference from other studies because symptomatic patients lead to a greater diagnostic rate of cancers, but not of adenomas, as almost all patients with adenomas are asymptomatic. Although a trend towards proximal migration of colonic cancer has been described in the literature (10, 23, 29, 37) , we found that 79% of the cancers diagnosed in our study were within the reach of the sigmoidoscope. HAMMER et al. (17) found 59 invasive carcinomas in their series, 50% in the distal segment; PATEL et al. (34) reported that 8.5% of 189 carcinomas were right-sided only.
Excluding patients with cancer, the proportions of patients with proximal and distal adenomas were similar. It is important to note, however, that advanced adenomas were located in the distal colon in most patients, and this association remained when patients with cancer were included in the analysis. GRANQVIST et al. (16) reported that small polyps (≤5 mm) are uniformly distributed in the colon, while most larger polyps are located distally. NICHOLSON et al. (32) retrospectively studied 1,131 asymptomatic patients and found that 12% had adenomas, 62% of which in the distal segment, 25% in the proximal segment, and 14% in both segments. In their study, however, mean age was relatively low (54 years, range: 40 to 78), which may explain the lower prevalence of adenomas and the lower rate of proximal fi ndings.
Our study confi rmed that distal lesions in symptomatic individuals increase the patient's risk of having proximal lesions. As observed in other studies about colon cancer screening, the likelihood of having a proximal polyp increased with single, multiple or advanced adenomas (>10 mm) (20, 28) . When compared with patients without a distal lesion, patients 50 years or older with a distal adenoma less than 10 mm were twice as likely to have a proximal lesion. In patients with two or more lesions or with advanced lesions, the likelihood of having proximal neoplasms increased more than threefold. These data are similar to those reported by LIEBERMAN et al. (28) and IMPERIALE et al. (20) for advanced lesions. We have not found any statistically signifi cant increase in the risk of proximal lesions in patients with distal cancer, which might have been due to a type II statistical error.
In our sample, the diagnosis of a hyperplastic polyp in the rectum or sigmoid was not associated with proximal lesions. Similar investigations reported confl icting fi ndings (1, 3, 20, 28) . However, most well-designed studies point out that hyperplastic polyps are not associated with an increased risk of neoplasia (6, 36, 41, 46) . Most advanced lesions were found in the distal colon in our study. Therefore, if our patients had initially undergone sigmoidoscopy, and colonoscopy had only been indicated for patients with a neoplasia in the distal colon or rectum, 1.93% of the patients with an apparently normal distal segment (1.56% of all the patients examined) would have been released with an undiagnosed advanced proximal neoplasia. LIEBERMAN et al. (28) and IMPERIALE et al. (20) reported similar results, and found advanced neoplasias in 2.7% and 1.5% of the asymptomatic patients with an apparently normal distal segment.
Most advanced proximal neoplasias (13/17; 76.5%) were not associated with a sentinel distal lesion, that is, no fi ndings within the reach of the sigmoidoscope indicated proximal lesions. REX et al. (43) examined patients with proximal adenocarcinomas and did not fi nd any distal neoplasias in 65.5% of the cases. SUNG et al. (49) reported that 53.8% of asymptomatic individuals with proximal advanced neoplasias had no distal lesions. Data from population screening studies conducted by LIEBERMAN et al. (28) and IMPERIALE et al. (20) suggested that about 50% of all advanced proximal neoplasias would have been missed if the fi nding of an adenomatous polyp at sigmoidoscopy were the criterion to refer patients to colonoscopy. These fi gures should be viewed with caution, since they may be underestimated, as they are based on the skill of the operator to reach the splenic fl exure with a small instrument, a task that is not successfully achieved very often (43) . No more than three-fourths of all patients have a complete examination of the sigmoid colon when the endoscope is inserted up to 60 cm, and only a small number of patients have the descending colon evaluated by sigmoidoscopy (24) . If the fi nding of an adenoma at sigmoidoscopy was the criteria to refer patients to colonoscopy, an endoscopist that performs 100 sigmoidoscopies in patients older than 50 years a month would let 23 patients with proximal advanced lesions go undiagnosed per year. There is an important difference in professional liability when dealing with symptomatic or asymptomatic individuals. Asymptomatic patients may either undergo colon cancer screening or not. In patients with abdominal complaints, however, the failure to diagnose an advanced lesion in 1 out of every 52 cases examined, as would be the case if patients fi rst underwent sigmoidoscopy instead of colonoscopy, is much more consequential, in terms of medical liability, than missing this type of case in a screening program. In screening procedures, only the cases that are diagnosed are accounted for. In clinical practice, however, missed cases should be seriously accounted for. Thus, the examination of the distal colon alone may be enough when screening an asymptomatic population (taking the number of lives saved in an otherwise unscreened population), but its role in evaluating a symptomatic patient should be viewed with caution, although in the vast majority of the cases, patients' complaints have no relationship to an advanced polyp.
The criterion used in this study to defi ne an advanced neoplasia was its size (≥10 mm), but not its histological subtype or its grade of dysplasia. Polyp size is not the sole criterion to defi ne an advanced polyp, but it has been used in most studies (5, 9, 17, 19, 20, 25, 28, 39, 44) . Moreover, it is the only criterion objectively available for the endoscopist at the time of sigmoidoscopy or colonoscopy. BETES-IBAÑEZ et al. (5) reported that the predictive ability of models using endoscopic data alone was similar to that found in models that included histopathological data. In addition, histological subtype and grade of dysplasia correlate with polyp size (12) , and less than one tenth of polyps smaller than 10 mm are villous or tubulovillous (4) . American medical literature stresses the importance of colon cancer screening for individuals older than 50 years, but not for those aged 40 to 49 years. We found a prevalence rate of 14.9% for adenomas in this group, a rate that is similar to the one found by IMPERIALE et al. (21) in an asymptomatic population. In our study, the fi nding of a proximal advanced adenoma with a normal distal colon was almost 5 times less likely in this group than in patients 50 years or older. Before concluding that this could be acceptable (one missing case in every 244 sigmoidoscopies), it must be remembered the meaning of a misdiagnosis in a young person.
CONCLUSION
In summary, in this study of a Brazilian symptomatic population, adenoma prevalence rates were similar to those found in Europe and North America. Finding adenomas within the reach of the fl exible sigmoidoscope increased the likelihood of fi nding proximal lesions. This risk was greater for older patients and those with multiple distal or advanced neoplasias. Although the prevalence of lesions was higher in the distal colon, one in every 52 patients without neoplasia in the distal colon had advanced lesions in the proximal colonic segment, and three-fourths of the patients with proximal advanced lesions had an apparently normal distal segment. Thus, sigmoidoscopy should not be considered adequate to investigate symptomatic patients over 50 years-old.
